Hypertension and tobacco smoking are important modifiable risk factors for highly prevalent, life-threatening conditions including diabetes and cardiovascular disease. 1 The United States Preventive Services Task Force (USPSTF) highly recommends screening for high blood pressure (BP) in adults based on the substantial benefits to health. 2 An estimated 29% of the adult US population has elevated BP 3 and just over half of those with hypertension have it under control. 2 Smoking is the leading cause of preventable disease in the United States 4 and although the USPSTF also highly prioritizes tobacco-cessation counseling, very low rates of delivery (<50% nationally) have been reported. 5 Eye health is also negatively impacted by elevated BP and smoking. Hypertension is a significant risk factor for retinal vein occlusions. 6 Furthermore, poor BP control is a risk factor for vision loss in those with diabetes. 7 Smoking cessation has been associated with a reduced risk of cataract formation 8 and age-related macular degeneration. 9,10 In addition, because smoking is an independent risk factor for hypertension, it can be the driver for hypertension resulting in poor eye health. 11 Many remain unaware that smoking 10 and uncontrolled hypertension can negatively impact eye health, and this knowledge could potentially influence health-seeking behaviors.
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Previous research has found that a brief physician intervention increases the likelihood of abstinence from smoking, 12 and these interventions have been adapted in the past for specialty settings. 13 BP measurements and information on smoking status are easily obtained in an eye clinic setting and the waiting room has the potential to be an effective point of intervention for the provision of health education and healthcare referral. Eye care clinics have high visit volumes, with ophthalmologists and optometrists occupying a prominent position in the provision of office-based ambulatory care. According to data from the National Ambulatory Medical Care Survey (NAMCS), in 2013, there were an estimated 43 million visits to non-federally funded office-based ophthalmologists alone. 14 We conducted a study to determine the magnitude of uncontrolled hypertension and smoking among patients visiting our hospital-based eye clinic, and to ascertain if referral
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BACKGROUND
To determine the magnitude of uncontrolled hypertension and smoking among patients visiting an eye clinic, and ascertain if referral to care providers is effective.
METHODS
Information on smoking status and blood pressure (BP) was collected among patients ≥18 years visiting an eye clinic. Those with high BP (systolic: ≥140 mm Hg and/or diastolic: ≥90 mm Hg) received a pamphlet on harms of hypertension on vision and were referred to a primary care physician. Smokers received a pamphlet on negative effects of smoking on vision and were offered referral to a tobacco quitline. Patients were followed up for referral outcome within 10 weeks from screening.
RESULTS

Screening:
A total of participants screened included 140 (29.5%) with high BP and 31 (6.6%) current smokers. In the high BP group, 92 (66%) subjects were previously diagnosed with hypertension. Follow-up: Of to appropriate care providers (primary care physician (PCP)/ tobacco quitline) is effective.
METHODS
This study was conducted at the glaucoma clinic at the Wilmer Eye Institute from January 2015 to July 2016. It was Health Insurance Portability and Accountability Act-compliant, conformed to the standards set forth by the Declaration of Helsinki, and was approved by the Johns Hopkins Medicine Institutional Review Board. Informed written consent was obtained from participants before any study-related procedures.
Study population
English-speaking adults, ≥18 years, scheduled for an eye appointment and without a medical condition restricting BP measurement, such as a hemodialysis arteriovenous fistula or status postmastectomy with lymph node dissection, were eligible for recruitment.
Study procedures
Registration staff provided eligible patients with study fliers (Supplementary Figure 1) detailing the research at appointment check-in. Among those who opted to participate, questionnaires were used to elicit information on sociodemographics, smoking status, and history of treatment for common systemic comorbidities including diabetes, and chronic obstructive pulmonary disease. Trained research coordinators performed all study procedures.
Blood pressure
Participants were seated for 5 minutes before initiation of BP measurement. Bare mid-arm circumference of either the right or the left arm was assessed using a measuring tape and an appropriate-size BP cuff was chosen. All BP measurements were made using a calibrated digital BP monitor (HEM-907XL; OMRON Healthcare Europe B.V, Hoofddorp, the Netherlands) and taken from the same arm for each subject. If the systolic BP was <140 mm Hg and diastolic BP <90 mm Hg, no further readings were taken. If the systolic BP was ≥140 mm Hg and/ or diastolic BP ≥90 mm Hg, the patient was allowed to rest for 5 minutes after which 2 more consecutive BP measurements, at least 30 seconds apart, were taken. The average of the second and third recordings was noted as the final reading.
Participants with systolic BP ≥140 mm Hg and/or diastolic BP ≥90 mm Hg received a referral card and were instructed to follow-up with their PCP. They also received an educational pamphlet describing the effects of high BP on vision (Supplementary Figure 2) . Participants with systolic BP ≥180 mm Hg and/or diastolic BP ≥110 mm Hg were referred to the emergency room or to their current physician for same-day evaluation. 15 
Smoking
Smoking status was determined using a screening questionnaire. Participants who were current smokers received a pamphlet describing the effects of smoking on vision (Supplementary Figure 3) , and if they were willing, their phone numbers were faxed to the Maryland Tobacco Quitline. The Maryland quitline then contacted those participants as per their protocol.
Follow-up
Phone calls were used to follow up with participants within 8-10 weeks from date of enrollment to determine referral outcome. A maximum of 6 attempts were made by the research coordinator to contact each participant; 3 attempts at 4-6 weeks, and 3 further attempts at 8-10 weeks. Follow-up was considered complete if a participant responded to the questionnaire at least once within 10 weeks.
Statistical analyses
Sociodemographics and response rates were summarized as means and SDs if they were continuous and expressed in percentages (%) if categorical. To determine group differences (high BP vs. normal BP; smokers vs. nonsmokers), two-sample t-tests and chi-square tests were used to evaluate continuous and categorical variables, respectively. All analyses were performed using STATA 14 (StataCorp, College Station, TX).
RESULTS
Of the 473 participants recruited in this study, 140 (29.5%) had high BP and 31 (6.6%) were current smokers. Seven of the current smokers also had high BP.
High blood pressure
Subjects with elevated BP were older (68.6 vs. 64.5 years; P = 0.002) and more frequently male (57.9% vs. 44.1%; P = 0.007) compared to the normal BP group (Table 1) . There were no significant differences in ethnicity/race, marital status, education, employment status, or self-reported history of several systemic comorbidities (P > 0.05 for all) between the high BP and normal BP groups. Mean systolic and diastolic BP measurements in the high BP group were 147.3 ± 12.7 and 89.7 ± 10.0 mm Hg, respectively. Mean systolic and diastolic BP measurements in the normal BP group were 120.9 ± 12.4 and 76.9 ± 8.4 mm Hg, respectively. Among the 473 participants, 249 (53%) had previously been diagnosed with hypertension and were taking antihypertensive medications. When measured in our clinic, 37% of those with previously diagnosed/treated hypertension had high BP. Among the 140 participants with elevated BP, 92 (66%) had been previously diagnosed and were on treatment for hypertension, whereas the remaining were newly found to have elevated BP.
Among those with elevated BP at the clinic visit, isolated high systolic, isolated high diastolic, and combined high systolic and diastolic BPs were seen in 12.7%, 6.8%, and 80.5% of participants, respectively. Three participants had systolic BP ≥ 180 mm Hg and/or diastolic BP ≥ 110 mm Hg and were referred to the emergency room/their managing physician for same-day evaluation.
Smoking
Among study participants, 31 (6.6%) were current smokers and 74 (15.6%) were previous smokers. Current smokers as compared to noncurrent smokers (comprising never smokers and ex-smokers) were younger (60.3 vs. 66.1 years; P < 0.05), more often African American (58.1 % vs. 35.3%; P < 0.05), and had lower levels of education, P < 0.01 (Table 2) . Chronic obstructive pulmonary disease rates were higher among current smokers compared to noncurrent smokers (12.9% vs. 2.8%; P < 0.01). Diagnosed hypercholesterolemia was more prevalent in noncurrent smokers compared to current smokers (37.6% vs. 19.4%; P < 0.05).
Follow-up outcomes
Eighty-four of 140 participants found to have elevated BP in the clinic (60%) responded to follow-up calls and completed questionnaires (Figure 1 ). Among participants that followed up, 57 (67.9%) reported consulting a PCP and among these, 5 (8.8%) reported being newly diagnosed with hypertension and being started on antihypertensive medication, and 11 (19.3%) were already known to have hypertension that reported requiring a change in their antihypertensive prescriptions.
In the smoking group, among 31 current smokers, 24 (77.4%) participants were willing to be referred to the tobacco quitline. Among those willing, 16 (66.7%) completed the questionnaires and 8 of these (50%) had participated in a smoking-cessation program, with 1 patient (6.3%) successfully quitting smoking ( Figure 1 ).
DISCUSSION
High blood pressure
Uncontrolled BP was common among individuals attending a specialty glaucoma clinic, with nearly one-third of those tested having elevated BP, and over a third of those identified with elevated BP were newly diagnosed. Over onethird of those who knew they had hypertension and were on treatment had uncontrolled BP at the time of the clinic visit. Such high proportions of patients with uncontrolled BP point to a clear unmet need for medical care among many who attend an eye clinic.
Over half the patients presenting to our clinic were known to have hypertension, similar to the 65% prevalence of hypertension reported in adults >60 years in the National Health and Nutrition Examination Survey. 16 
Smoking
A smaller but substantial number of participants reported that they were currently smoking and two-thirds agreed to be contacted by a quitline with one patient ultimately quitting. From a public health standpoint, further attempts on follow-up visits or at other clinics could result in substantial benefit on reducing smoking rates. 17 The US Public Health Service's Clinical Practice Guidelines to treat tobacco use and dependence recommend the use of quitline-based counseling services, given its ability to capture a large proportion of smokers. 18 A Cochrane review found that there are potential benefits to smoking-cessation advice coming from medical practitioners. 19 Implementing a more systematic approach in eye clinics including having the doctor directly speak with patients might improve cessation rates further. In addition, smoking-cessation education in the context of improvement in eye health could have the potential to incentivize patients to quit smoking. Smoking rates (6.6%) were similar compared to those (8.4%) in adults aged ≥65 years from the nationally representative National Health Interview Survey. 20 Data show that nearly 70% of all adult smokers in the United States express an interest in quitting, 21 comparable to our study's findings where over three-quarters of current smokers agreed to have a quitline contact them. Data show that when attempting to quit, 47% of smokers aged ≥65 years quit smoking for longer than 1 day. 22 Of the 16 subjects who followed up with us, 50% said they had participated in the quitline program, with only one quitting smoking for longer than a day. However, it is difficult to be certain of the true smoking-cessation rates in our population because more than a third of those referred to the quitline were lost to follow-up.
Recognizing that substantial numbers of smokers visit eye care clinics is an important step in identifying the potential role that these offices can play in helping patients quit. Others agree that eye clinics are a unique platform for the incorporation of smoking-cessation services considering the substantial impact of smoking on eye health. 23 This research was conducted in a single tertiary care clinic and results may not be generalizable. It is also pertinent to examine how such counseling/referral services may be applied with minimal disruption to clinic flow in different settings. However, as the intervention is not necessarily provider dependent, allowing most aspects of implementation to be conducted by ancillary staff, it has the potential to be accommodated into busy clinic schedules. Another weakness of the study is that data on those refusing participation were not collected, and therefore, it is unclear if participants were more or less likely than those not participating to have elevated BP or smoke. It is possible that patients more likely to have problems felt motivated to participate. Estimated rates may also have been higher than true hypertension rates because BP may have been temporarily elevated due to "white coat" hypertension. We also only had a modest follow-up of 60%. However, there were no group differences in demographics or health characteristics between those who did and did not complete follow-up. In addition, follow-up only went out to 10 weeks, and therefore, effects of intervention on attempts to quit smoking or the probability of relapse for the 1 patient who quit smoking were not assessed beyond 10 weeks. Similarly, any patients with high BP seeing a PCP as per our referral after the end of the 10-week follow-up period were not captured. Finally, of note, some patients who were not referred to their PCP would now qualify for pharmacological treatment under the new American College of Cardiology/American Heart Association guidelines, where it has been recommended that high BP be treated earlier in some patients at 130/80 mm Hg rather than 140/90 mm Hg. 24 Our estimates of hypertension and referral rates are likely conservative given that recruitment was completed before the new guidelines. Overall, this research demonstrates a potentially positive public health impact of screening for BP control and inquiring about smoking when patients visit an eye doctor. For many in the healthcare system, it is possible that a visit for glasses may be the only examination by a doctor in a given year, and ophthalmology and optometry clinics may serve as an important source of smoking-cessation advice and referral for hypertension.
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